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Abstract
Background: Dementia constitutes a public health hazard in developing countries. The aim of this study was to evaluate the
prevalence of dementia and its associated factors in older hospitalized patients. Methods: The participants of this cross-sectional
study consisted of older patients admitted to medical wards in Rasoul-e Akram hospital in Tehran, Iran. Mini-Mental State
Examination, Mini-Cog test, Geriatric Depression Scale, Activities of Daily Living-Instrumental Activities of Daily Living (ADL-
IADL) scale, and socioeconomic questionnaires were used. Results: A total of 205 elderly inpatients were included. The mean
age was 71.33 + 7.35 years; 63.4% of the participants had normal cognitive function, while 36.6% had some degree of cognitive
impairment. There was a statistically significant relationship between gender, age, number of children, and occupation and the
prevalence of dementia. Conclusion: Appropriate cognitive screening of older patients upon admission to hospitals could help
identify potential adverse events and enhance the quality of care for patients with comorbid dementia.
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Introduction
According to the latest estimates from World Health Organiza-
tion, the number of people aged 60 years and older has increased
significantly in the recent years in most countries. In 2015, an
estimated 901 million people were aged 60 or older. By 2050,
this number is anticipated to reach 2.1 billion, accounting for
22% of the world population.1 Globally, the number of elderly
people is increasing more rapidly than any other age-group.2 In
Iran, similar to other developing countries, there have been con-
siderable changes in the population’s age structure in the past
few years, owing to constant fertility reduction and increased life
expectancy. According to Iran’s 2016 national population and
housing census, nearly 9.27% of the country’s population were
aged 60 or older. It is expected that this age-group will comprise
more than 20% of the population by 2020.3
Aging can bring about several physical and mental health
issues. More than 15% of adults aged 60 or older have a mental
disorder. One of the most common mental disorders in this group
is dementia, occurring in 5% of the world’s elderly population.4
Dementia is a disorder that affects orientation, attention and
concentration, memory, language, and executive function. This
cognitive impairment usually comes after a deterioration in emo-
tion and behavior. Alzheimer’s disease is the most common type
of dementia that accounts for an estimated 60% to 80% of cases.
Other types include vascular dementia, mixed dementia,
dementia with Lewy bodies, and frontotemporal dementia.5 Esti-
mates of worldwide prevalence of dementia range from 0.3 to
1.0 per 100 people aged 60 to 64, growing significantly to 42.3 to
68.3 per 100 people older than 95 years.6
Cognitive impairment of various severity is common among
hospitalized seniors, yet the majority of such cases remain
undiagnosed.7 Older people are commonly admitted to the hos-
pital, and a large number of them have dementia.8 The preva-
lence of dementia in general hospitals has been reported to
range from 2.8% to 63.0%.9 There is evidence that admission
of older adults with dementia and acute medical illness to
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hospitals is a critical event associated with high 6-month mor-
tality rates.10 Many older adults with dementia are hospitalized
for diagnoses other than dementia.11 This is while early diag-
nosis of dementia in elderly inpatients can allow them to
receive appropriate support and treatment that may improve
their cognition and enhance their quality of life. Undetected
dementia places older patients at risk of delirium and medical
complications. Furthermore, early detection of dementia pro-
vides an opportunity for the individuals to participate in
advance care planning while still competent to do so.12 There
appears to be limited data on the prevalence and characteristics
of patients with dementia, their medical and psychiatric comor-
bidity, and the effects of dementia on clinical outcomes, in the
hospitals of Iran. In this regard, the aim of this study is to
evaluate the prevalence of dementia and its associated factors
in older hospitalized patients admitted to medical wards in a
general hospital in Iran.
Method
Study Design
This was a cross-sectional hospital-based study carried out at
the Rasoul-e Akram hospital, an affiliate of Iran University of
Medical Sciences in Tehran, Iran.
Participants
The population included in the research consisted of older
patients (aged 60) (note 1) admitted to Rasoul-e Akram hos-
pital from October 2017 to March 2018. Rasoul-e Akram is a
tertiary-level hospital which provides care to patients suffering
from all types of medical condition. The study participants
were selected by census sampling, and those who consented
to participate in the research were enrolled in the study.
Patients admitted to the departments of emergency, intensive
care unit, and coronary care unit were not included. In addition,
patients with psychotic and mood disorders admitted to the
psychiatric ward were excluded. If participants had surgery
within 8 hours prior to participation, met the delirium criteria
of the Diagnostic and Statistical Manual of Mental Disorders,
Fifth Edition (DSM-5),13 and had altered levels of conscious-
ness, or acute neurological or metabolic conditions, they were
not eligible for the study.
Screening and Assessment
Demographic data. A sociodemographic questionnaire was
devised by the researchers in order to collect data on age,
gender, marital status, educational level, occupation, income
level, number of children, history of medical and psychiatric
disorders as well as medication and substance use.
Cognitive assessment. Initially, cognitive function was assessed
using the Farsi version of the Mini-Mental State Examination
(MMSE) and the Mini-Cog test. The MMSE is a 30-point
screening tool measuring 5 cognitive domains including
orientation to time and place, registration and short-term recall,
language, concentration, and visual construction. This test was
originally created by Folstein et al in 1975 to estimate the
severity of cognitive impairment and can be administered in
5 to 10 minutes.14 The Mini-Cog test is a rapid and brief cog-
nitive screening instrument consisting of a 3-item recall test for
memory and a scored clock-drawing test. This tool was initially
developed by Borson et al in 2000 as a brief test for distinguish-
ing individuals with dementia from non-demented ones in a
community setting. A score of 3 to 5 out of 5 is a negative
screen for dementia.15 Both instruments have been shown to be
valid and reliable among Farsi speakers.16,17
Following the initial cognitive screening, patients scoring
<26/30 on MMSE or <3 on the Mini-Cog test were subjected to
further cognitive evaluation by a geriatric psychiatrist or a
neurologist. The effects of education on performance in the
MMSE was considered. A final diagnosis of dementia/major
neurocognitive disorder was confirmed through a clinical inter-
view based on criteria from the DSM-5.13
Assessment of depression. Presence of depressive disorder was
assessed using the 15-item short form Geriatric depression
scale (GDS-15). The GDS is a self-reported questionnaire that
is used to screen for clinical depression among older adults.
The scale was first developed in 1982 by Yesavage et al. It
consists of 15 questions about how participants have felt over
the past week and is responded through a “Yes/No” format. In
this scale, a total score of 0 to 4 is considered normal, whereas
scores between 5 and 8, 9 and 11, and 12 and 15 denote the
presence of mild, moderate, or severe depression, respec-
tively.18 In a study by Malakouti et al, the Farsi version of GDS
showed satisfactory psychometric properties.19
Assessment of functional status. A cross-culturally adapted ver-
sion of the ADL-IADL scale was used to screen elderly respon-
dents for functional status. This scale ranks the patient’s ability
to perform the 16 functions of bathing, dressing, toileting,
transferring, continence, feeding, ability to use the telephone,
shopping, preparing meals, light house work, laundry, going to
distant places using some form of transportation, getting
around inside, performing minor repairs, responsibility for tak-
ing medications, and ability to manage finances. Spector et al
examined the psychometric properties of this combined ADL-
IADL scale in 1998 and reported on major advantages for this
tool in measuring functional disability compared to scales
based solely on IADLs or on ADLs.20 Patients and their infor-
mants respond to the abovementioned items using a 3-point
Likert-type scale. The total score varies from 0 to 30. A score
of 13 or more depicts high functioning, 7 to 12 indicate mod-
erate functional impairment, and 6 or less suggest low
functioning.21
Ethical Consideration
Ethical approval was obtained in accordance with the
Helsinki Declaration. Written informed consent was
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obtained from all individual participants included in the
study. This study was approved by the institutional review
board of Iran University of Medical Sciences (Ref No:
IR.IUMS.REC1395.8823215248).22
Statistical Analysis
All statistical analyses were performed in SPSS ver. 23 (IBM,
Chicago, Illinois), with the level of significance set at a ¼ .05.
As the data demonstrated a normal distribution, Student’s t test
and analysis of variance were used for quantitative variables
and the w2 test for qualitative variables.
Results
Of the 205 elderly inpatients recruited, 109 (53.2%) were
male and 96 (46.8%) were female. The mean age of the parti-
cipants was 71.33 + 7.35 years, with a range between 60 and
89. Other demographic characteristics of the participants are
included in Table 1. As shown in this table, the post-coronary
care unit had the highest elderly patient load and the
orthopedic ward had the lowest.
Of the 205 patients, 130 (63.4%) had normal cognitive func-
tion, while 75 (36.6%) had some degree of impairment in their
performance in cognitive tests. Within the latter group, 45
patients received dementia/major neurocognitive disorder
diagnosis according to DSM-5 criteria, and the remaining 30
patients did not fulfill the criteria. Cognitive deficits in the
latter group were assumed to be due to depression or mild
cognitive impairment (MCI). Hence, the prevalence of demen-
tia in our study was 22%. As represented in Table 2, only 60
(29.3%) of the 205 participants were able to draw a normal
clock on the Mini-Cog test, and 145 (70.7%) patients failed
to complete the task. There was a statistically significant dif-
ference between demented and nondemented groups in the
ability to draw a normal clock (P < .001).
The mean (standard deviation [SD]) of the Mini-Cog scores
for demented and nondemented groups were 0.76 (0.875) and
2.84 (1.28), respectively. There was a statistically significant
difference between these 2 groups in the Mini-Cog scores (P <
.001). Additionally, the mean (SD) of the MMSE scores in the
demented group was 15.78 (4.34) compared to 21.92 (4.28) in
the nondemented group. In a similar manner, demented and
nondemented groups differed significantly in their MMSE
scores (P < .001). Since formal education affects cognitive
performance on the MMSE, low MMSE scores of nondemen-
ted patients could be due to an educational bias.
The mean ADL-IADL scores were 19.73 (9.07) in the
demented group and 26.94 (7.27) in the nondemented patients.
The Mann-Whitney U test revealed a statistically significant
difference between demented and nondemented groups with
respect to ADL-IADL scores (P < .001).
The mean GDS scores in the 2 groups were compared using
the Mann-Whitney U test, which showed no significant differ-
ences between the demented (6.27 [3.19]) and nondemented
groups (6.29 [3.17]; P ¼ .946).
The results also showed that there is a statistically signifi-
cant relationship between gender, age, number of children,
occupation, and the prevalence of dementia (Table 3). Females




Educational level Illiterate 63 30.7
School dropout (not having a
high school degree)
100 48.8
High school degree 25 12.2
Some university degree 17 8.3
Marital status Married 177 86.3
Single/divorced/widowed 28 13.7
Occupation History of unemployment 99 48.3
Employed or retired 106 51.7
Incomea <2 million 148 72.2
2 million 57 27.8
Number of children <4 43 21
4 162 79
Nicotine use Yes 162 79
No 43 21
Other substance use Yes 185 90.2
No 20 9.8
Sedative hypnotic use Yes 188 91.7
No 17 8.3





Admission ward Post-coronary care unit 40 19.5
Surgery 28 13.7











Table 2. Clinical Characteristics of Patients With Dementia








Ability to draw a normal
clock
Yes 4 (8.9%) 56 (35%) <.001
No 41 (91.1%) 104 (65%)
Mini-Cog 0.76 + 0.875 2.84 + 1.28 <.001
MMSE 15.78 + 4.34 21.92 + 4.28 <.001
ADL-IADL 19.73 + 9.07 26.94 + 7.27 <.001
GDS 6.27 + 3.19 6.29 + 3.17 .946
Abbreviations: MMSE, Mini-Mental State Examination; GDS, Geriatric
Depression Scale.
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were 1.98 times more likely to have dementia than males.
Patients aged 71 and older were 1.96 times more likely to have
dementia compared to those younger than 71. Moreover, hav-
ing 4 or more children was associated with a reduced occur-
rence of dementia (OR ¼ 2.53, P ¼ 0.04). Dementia was also
significantly associated with a history of unemployment (OR¼
1.79, P ¼ 0.024).
Discussion
To our knowledge, this is the first study on the prevalence of
dementia in medically ill elderly patients admitted to a general
hospital in Iran. Results of this study demonstrated that demen-
tia is common in older patients admitted to Rasoul-e Akram
hospital (22%). A worthwhile point to consider is that none of
these patients with dementia had a formal diagnosis established
prior to this investigation.
Few previous studies have investigated the prevalence of
dementia in general hospital inpatients in developing countries.
Our results are comparable to the prevalence of dementia
(17%) recorded by Maia et al in a study conducted in 5 general
hospitals in Florianopolis, Brazil.9 However, our found
percentage (22%) of dementia prevalence is higher than the
prevalence estimate (8.8%) reported by Dieu donné et al in a
cross-sectional research study in Benin.23 This discrepancy
could be attributed to the fact that their sample consisted of
younger patients who went through consultation in the neurol-
ogy department.
With respect to the studies conducted in developed coun-
tries, our results were broadly in line with a recent study report-
ing a prevalence of 21% across 493 older patients admitted to
medical, surgical, or orthopedic wards in 4 Queensland teach-
ing hospitals.24 Similarly, Timmons et al reported a dementia
prevalence of 25% in older adults admitted to acute hospitals in
Ireland.25 However, our result of 22% dementia prevalence was
lower than the 38% found by Briggs et al in elderly patients
presenting to acute hospital services in Ireland.26 Our percent-
age is also lower than 42%, recorded by Sampson et al in a
research on medical admissions of elderly patients to a London
teaching hospital.7 Several reasons may explain the abovemen-
tioned differences in prevalence rates. First, in the studies by
Sampson et al and Briggs et al, patients aged 70 and older who
underwent acute medical admission were included. As shown
by previous studies,27,28 cognitive impairment and prevalence
Table 3. Demographic Characteristics of Patients With Dementia Compared to those Without Dementia.
Variable Demented, N ¼ 45 Nondemented, N ¼ 160 Test P Value Odds Ratio
Gender w2 ¼ 4.017 .045 1.98
Male 18 (40%) 91 (56.9%)
Female 27 (60%) 69 (43.1%)
Age w2 ¼ 3.871 .049 1.96
<71 17 (37.8%) 87 (54.4%)
71 28 (62.2%) 73 (45.6%)
Educational level w2 ¼ 1.123 .289 –
Not having a high school degree 41 (91.1%) 121 (75.6%)
Having a high school degree 4 (8.9%) 39 (24.4%)
Marital Status w2 ¼ 1.004 .356 –
Single 9 (20.0%) 17 (10.6%)
married 36 (80.0%) 143 (89.4%)
Occupation w2 ¼ 6.71 .024 1.79
History of unemployment 27 (60%) 73 (45.6%)
Employed or retired 18 (40%) 87 (54.4%)
Income level w2 ¼ 0.005 .945 1.04
<2 million 32 (71.1%) 116 (72.5%)
2 million 13 (28.9%) 44 (27.5%)
Number of children w2 ¼ 5.454 .02 2.53
<4 9 (20%) 62 (38.8%)
4 36 (80%) 98 (61.2%)
Nicotine use w2 ¼ 1.022 .312 –
Yes 7 (15.6%) 36 (22.5%)
No 38 (84.4%) 124 (77.5%)
Other substance use w2 ¼ 0.625 .256 –
Yes 3 (6.7%) 17 (10.6%)
No 42 (93.3%) 143 (89.4%)
Sedative-hypnotic use w2 ¼ 0.027 .87 –
Yes 4 (8.9%) 13 (8.1%)
No 41 (91.1%) 147 (91.9%)
Ever been to a psychiatrist/psychologist w2 ¼ 0.456 .499 –
Yes 8 (17.8%) 22 (13.8%)
No 37 (82.2%) 138 (86.2%)
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of dementia increase with age. We can also expect such con-
ditions to be more common in older patients admitted to acute
medical wards compared to other hospital wards.29 As men-
tioned before, in our study, participants were aged 65 and over,
and those admitted to the emergency ward were not included.
Second, unlike our study, Briggs et al did not exclude patients
with delirium.26
Another notable observation is that according to our results,
the prevalence rate of dementia in general hospitals is far more
than rates found in the normal community, which is around
6%.30 In 2014, Rashedi et al reported that the prevalence of
severe cognitive disorder in community-dwelling older adults
was 2.8%,31 and results of the National Elderly Health Survey
(NEHS) in Iran showed that the overall crude prevalence of
dementia among people aged 60 years was 7.9% (8.7% in
women and 6.5% men).32 Several studies thus far have
revealed that dementia is associated with higher all-cause hos-
pital admissions and that patients with cognitive impairment
are among the most frequent service users in general hospi-
tals.33-35 There are several possible explanations for this find-
ing. Primary conditions that heighten the risk of dementia (eg,
cerebrovascular disease) or those that develop secondary to
dementia (eg, dysphasia and urinary incontinence, which
increase the risk of pneumonia and urinary tract infection) may
increase the chances of hospital admission. In addition, demen-
tia is associated with impaired ability to self-manage chronic
diseases and to warn others about their presence, thereby
increasing the risk of medical complications and the necessity
for hospitalization.29
In our research, dementia prevalence increased with age.
The figure rose from 37.8% for patients younger than 71 to
62.2% beyond 71 years of age. This was consistent with the
results of previous studies pointing out the association between
age and prevalence of dementia.27,28 In the present study, 60%
of patients with dementia were females, although the total
number of females was fewer than males. This result is in line
with the findings of the majority of the previous research,
which have reported higher rates of dementia within women.
The interaction between genes, hormones, and the social envi-
ronment may be the main reasons for this difference between
genders.36 We also found that the prevalence of dementia was
higher in patients with 4 or more children. Beeri et al showed
that having at least 1 child, rather than none, is associated with
an increased risk of Alzheimer’s disease in women but not in
men.37 Other authors such as Colucci and Ptok have reported
similar results.38,39 The associations found in these studies
could be ascribable to biological and social factors associated
with women’s child raising and family issues. It is known that
estrogen deprivation is a risk factor for Alzheimer’s disease.40
There is evidence that estrogen levels are negatively associated
with the number of children and women who have more chil-
dren have lower circulating estrogen levels compared to
women with few or no children.41 Therefore, having more
children could be related to Alzheimer’s disease neuropathol-
ogy by causing a decline in estrogen. It should be noted that in
the present study, no comparison was made between men and
women on this factor.
Another point we would like to highlight about this study is
that the rate of dementia prevalence was significantly lower
among employed or retired individuals (40%) than unemployed
patients (60%). Although this discrepancy may be due to dif-
ferences in premorbid ability rather than the potential protec-
tive role of occupation, several studies have shown that not
having an active job throughout one’s life increases the risk
of dementia due to a reduction in cognitive reserves.42
In our research, the prevalence of dementia was not found to
be related to marital status. This is in step with a recent Italian
study, which reported that marital status was not associated
with dementia occurrence among persons aged 80 years or
older.43 Despite that, most authors have emphasized that lack
of a family and social support should be considered as a major
risk factor for dementia.44 Furthermore, we did not find a sig-
nificant association between level of education and prevalence
of dementia. Again, this is dissimilar to most previous findings
which suggest that higher education levels are associated with a
reduced risk of cognitive decline. This difference in observa-
tions could be due to our limited sample size.
One unanticipated finding of the present study was that a
great number of nondemented participants were not able to
draw a normal clock on the Mini-Cog test, despite acceptable
performance on other visuospatial constructional skills and
executive function tasks. Therefore, it seems possible that in
spite of the promising results of previous research by Sadeghi-
pour et al,45 the clock-drawing test has limited value for
dementia screening in the older Iranian population. It is diffi-
cult to explain this result; however, it is likely that factors such
as cultural, linguistic, or educational background play an
important role here.
Conclusion
The results of this study are, to our knowledge, the first to
shed light on hospital-based prevalence of dementia in Iran.
The findings of this study, along with those of other studies
in different countries, suggest that considerable numbers of
older people admitted to hospitals have undiagnosed preex-
isting dementia, which increases the risk of unfavorable
patient outcomes. Regular screening for dementia in all
older adults is not recommended due to a lack of enough
evidence. However, seeing as many people with dementia
are admitted to hospitals for other physical illnesses prior to
dementia diagnosis, dementia case finding in general hospi-
tals can be a reasonable practice. Detection of cognitive
impairment in older hospitalized patients may result in a
timely diagnosis and an improvement in their immediate
and future care planning. In this regard, it seems necessary
to develop appropriate guidelines and train various medical
specialists to screen and identify dementia symptoms in
older hospitalized patients.
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Strengths and Limitations
The strengths of this study included a fairly large sample size as
well as carrying out a face-to-face patient assessment by ger-
iatric psychiatrists, allowing for a high level of diagnostic accu-
racy. However, there are some limitations that must be noted.
Our study was conducted in a single general hospital; therefore,
the sample may not be representative. Moreover, complete
information was not available from third parties for most of
the patients evaluated, and this could have led to certain mis-
classification errors. Another limitation to consider was the
design of our study. Prospective studies can provide more accu-
rate information about factors associated with the prevalence of
dementia. In addition, further multicenter studies may be nec-
essary in order to corroborate our results.
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